The functional role of a DNA primase in chloroplast DNA replication in Chlamydomonas reinhardtii.
A complementation experiment was developed to identify the protein component that is essential for the in vitro replication of a cloned template containing a chloroplast DNA replication origin of Chlamydomonas reinhardtii. Using this method, we have identified a DNA primase activity that copurified with DNA polymerase from the crude protein mixture. The primase catalyzed the synthesis of short RNA primers on single-stranded DNA templates. Among the synthetic templates, the order of preference was poly(dA), poly(dT), and poly(dC). The primer size range for these templates was 11-18, 5-12, and 3-11 nucleotides, respectively. On a single-stranded template containing the chloroplast DNA replication origin, the primer length range reached 19 to 27 nucleotides, indicating a better processtivity. Several initiation sites were mapped on both strands of the cloned replication origin. Some preferential initiation sites were located on A tracks spaced at one helical turn apart within the bending locus. Primase improved the template specificity of the in vitro DNA replication system and enhanced the incorporation of radioactive dATP into the supercoiled template containing the core sequences of the chloroplast DNA replication origin.